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KipRISCSIQ^SiSS) nil 01 XI 2 / 22. 

xillla i! b£t ^^A|o^|o| qc ^^oi| o| gj. a^e|J# u^E^tH a! M^. 

^il18£E^ ^ ^^9] c|-# ^A|oi|oi| o| cho|o|-g = °t aa^l ^^i, 

^il20i-^ I^^O|o^gHS+ sg# ^EM-^ SEM. 
^i|21i-^ i::|.o|oFg = °+o| ^gji^ chgg |-^E^L|^^ SEM. 

^1I23£E^ i::Fo|oFgHa|o| afe> ^S|Hii(Raman Spectrum)# ^EFtH zieH^. 
xi|24H-^ ^ 7F±=i yzf DC^a^^□^ ^-11^ #71^^ 

^il25£-^ c^O|o^=H°to| ^EhMIt SEM. 

n265.^ ^[0\o[^^°i9\ Ete^S L-fE|-tH SEM. 

^-l|28£Et E^0|0^gHa^S| a^□} ^wfflj egg ^El-tH ZIEHH. 

^i|29£^ e §EJ| □^0|3^ ?||0|H HEF^Ql-oil o| DC^aF^DF H^9\ ^al-tH ZlsljH, 

[^^9^1 AUi|o^ ^g]^ uhgoj c^o|o^gHo| §3^H^u^Jl^ ^^:^|o^| edo|Di, ^3) ciFoj o^gJE^| ^;7^|fi^ ^ 

c^o|o^g^^ E[^{C)s| #^*^|o|□^. cFo|oFS= i-^E^LHIl. 7|ef #^oi| d|§HAH S^§i(Mohs hardness) 10* 7h 

^1°^. -^^^th SaSE# 2000W/mK« ?ic[, 

EEtl ^^^o|o^gHA^ Bh^(diamond-like carbon)^ ^rtal #4:*l|o|2i, ^So|Di So^^, tJiag-^Olxle} o| c|- 

o|o^gHMc^^ ^x\oy l-^E^tHc^. oi# o|x^§^ oi#^s zt ^owi Afgih ^ oi^ii ^^c^ o|#s 

^ o|#^^o^ ^^^\9l^ ng^m ois^hoi mu^f^ ^doii ^^jej 



http://patent2.kipris.or.kr/patent/XML/CTRY0001 /1 01 9880003737.XML 



2004-09-24 



KiPRiscg:n^5jga) 
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^■5\ c^o|o^g = ■^ #s| 4HHo1| -^^^[j^i^OW/mKS] :^|t-|:il 2icK ll2igAi^c=^th ^£2^ §<a^^* x|u|2l 

2io|Ai y£*l|^xho| S|S-a3(heat sf^mss. EE £|S.7|& ^SS o|a}£!o|cK £Eo^ = ^ g-B 2h&S^oll °^ 

choioFgH at c^o|o^ g = A^ e^>i4 ^^A|?|tQ|| S7| Avgo^^ s^s^§5^a(CVDB), o|$£=, o|^S}#sjw_ :^ji\b]^ 

woll ccfeW i!a^e!!H(hot filament) CVDtl. o|-o|3S ?l|olM Hat2£nF CVDS S! iJ^ieg cHA|iiE|= (electron assisted) 
CVD^ 4= SicK 

^§oHAH ^Shg. ?,t^£| c^o|o^SH2| S7|A} Sh*[#s}a(CVDa)S ^siS i|a^D^!e^(s. Matumoto, et al. 

fiS- J. Appl. phys. 21(1981) L183). ^^o|as?l|o|H =a^=S□^ CVDSCM. Kamo, et al.. J. Cryst. Growth, 62(1983) 642), SI 
cHA|:i:E|= CVDa(A. Sawabe, et al., Appl. phys. Lett. 46(1985) 146)SO| 5icK 

Z1B^L.^. CIS xiisasoil o|s^o^ Q^o|o^g = o| et#*f ^ un>/h oms. <Sy[si 7HA|^S(starting material)^ 

Ah#lf3c|at£ -at^^oj 21 SHAi I1S7|-o|dK cc^BhAH oh^l ^9ic[. £E«h Jl^nF S = Bfsa ha (Society of 

Applied Physics Spring Season Lecture, March 1987)-g SSo| 30/m o\^3\ et^JHlS ^^S|-E|-b Siol 1 /an 

2Dho| ^^°c*l ^"^^l&al ^-E "jSzis »lS*lS^fec:K ziBlsj-oi cho|ohSS.e|g S# 4^ 5io| 

5 = E[^2| g^o(|£ ZL ^^'^E.^ lOAm/hm y°ai cl-ff ^>4o)| cHth 7^2^ ^ijolcK 

Ai.^*!- Hh2|. ^o| oiei 7W ij-wol c|-o|ohs = et #*fa°SAi x||o^2JJl ^^£|ol a^ouh ^FS- CVDa2*h cho|o|-S= g 
ztBjshai &^o|o| se(jo| At^sh §S#s ^1|7Hsho^ ^^J){]s[ at §^s| 

ao|o| o|g#-E -ygoilAH gaiisHS ?i!o|cK 

6 a?|0|| o| sllAH ch7j|=s T^4!S|c- C|-0|0|-g= #*faO| X)|gE|CH St^K 

olS E[?1ISe, ^HSf^EDF ^^*^#£^x^*|o| ot=j,^ g^2}o|| g^a7Fii:(discharge gas)# ggsFt §£!-o|| oF3 gsht 



ah^DF fl|S7F ^S*|7i| sft £h?1|o|ch. 

e aSoii o|sKxj E}7||#s ^i^sit i^holohgc ^il5£|oi o|S 7h>i£f 7hi:iAvo| 

5|.^(DC)Oh3g^S0)| S| «HA1 Oj 7|->:# EHI^ISSFA|?|^ c^7^|_ 

S g^goil ej SHAH chgcfj||=s ^^E|t S£c[B c[o\oy^E. §*^ao| xi|gE|cH ^icK o|# oj 2 = 

SJ 7F>1^2| W^Shfe 7F^# BH^^Sh £Efe g^^FsW ^SBF^Dh# S^A|?|t 

7|e^0|| oh^J =£7H& =BF=SoF ^g*) 3y|A|^ 7|©^KH| cfO|oFg = et# #5,^A|?|fe E>?)|0|CK 
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^^tH^^« S^#o| m^^2l SM\ Ml-^-oil ^^l^foi z| ir:#a| LH^^i^ qH^^FJi sit ^^ 

SicK 

g^Z}oi| o|-H^^So^ o| 7^^-S 5«C|^S|.3F0i t^7<|. 

£ S-#oi>:a 7|## f^^ uigg ^a^^□^§ S^o|-t SJ o| b|@s ^a^^a^a^ g 

^A|^ 7|&AK>|| ci.o|o|-SH^# ^no\ci, 

& ^^-§011 9.m°i^ #^JI^ i^^^ 3j# Ha^2S□^ mxloil al ^f|>^i %^^Uo\\ «j-27F>^S S^^l--^ ^e}oj| oi-aa-s^ 

g£|cH xiji. n a-s^ 5Hoi£ 27fiai Ahg^i-o^ ^^ss^^^ 3|.L.^ o| ^x|LHoj| 7^^# ^^^£so^^ s-^i^i. 

:n fe^^ ^^SSg^H^ ^cH^i s*|i-Ho||Ai S^ai^^I^l o|s ^ ^af^ca^^g ;timgEH^ 7| 

#« A^§e^oi HB^^□^ x-ii ^ =oi ah^ ^s^^mi oi§ H^^2E□^ x-n elhohah Bh^^ig Haf^Eoi^moii s^a|^ c^o| 

^^9] ^±S.[ttmm l^^oFt 7HA|X||S0|| o| 3||AH «i.Xj7^>.^ ^LBt^DF^ §-fe!A|^|t , 

H^^^o^ xiiH^AH gH£f^DF# ^AH^It a o| Ha^^□^ xi|^§ g^Ai^ 7|eAK>j| c^o|o^^H# §x^A|?|^ E^Tilom 
^oii ohHg^S# M£[Se|-7i| 7HA|x||St o[B. ^^^^m *iiW?l^l iEBf^aFsi 7HA|tF^ g-y^^ ^g^ciK 

•& ^^soii 9.\ sHAi AiiaF°t oiA^i^si m^sH^ A^gHJcH ^ cvD?,^*i# o|^^^oi x]B.\m 7ieAK>j| c^o|o^s^°to| 

^iiiit & asoii AfSHi^ s=a^2s□^go| o|^|^ u^E^L4| ji si^if. ^^S7h^ 3# 2A^o|oi| ^^S7h^ 37f ^nFoht 

1^^011 ^aia oj^# mo[Oi 0[B. ^B[^0[ ^Ag «^ gS^lt rirEH! 7f^4-b gfXF7| Jl^o^ 7FSSJCH 

# 5S Mm ^A|oi| Hst^Dh x-ii e eo^Ai §AF^ USHS 7|## ^^-a^^l^it^h. 

§5^o^- sicsi xi|^# ^si-oi riiEHi 7|->^^AH -y^KSiH 

4) ^ D^l^KCH4)7^ o^HHB^^□^LH^ ^^^jji. sin^^i ^lo^o^ SI3 a gfaqoh {m^pi x-ii^e^f?! ^^^o^ s^^f 

^^^S^ 0|^^a# ^^aA|^ ^dO|Di, ^iB|H|OlOt: 7|tK 7^^011 ^B\^D[ Xi|E -^gx|7i| oho^j^ oh ^ 

o|cK a^|^^oi eHc:|^^#(short life radicals)7F ^Sh|7| Soil ^Iff-fe^oil sgsiEJ CVD^SS ^do|cK SEoj- 7l£hA^o| 

yS#o|| o^3^^a^^ ^ah^Dl- xil £71- m2^o\\ ^-aslt UV-aJS (UV-rays)^ SA^of| o| ^^ go^7| 

(photoexcltatlon)^ ^olS o||Lix|7|- cisH^li^k 

zl^|3^oi ^ 5ooo"co|A^o| 21^0^ l^^^^A|aH^Mj ^bi|7|#oii o| uKA-i ^Mc|.£ ffl^y ^-b sh^i 7|## a- 

^^|7|t ^A|0|| X]E.\m 7|^^A^o^ o| 7|## ggoFOj A^7| gOi7|£F -^S*|Ai 0||LiX|# ^#o^jifc| eHc|^ u|go| 'a7|£^ 

^ ^•■a^i cvDS^i ^ii2^A|oi|oii o| c^o|o^gH t^^oii sicHAi oiie. owiiei. ws. omib. Diiaof°i cia^^oi|E^ 

400-1500-C^I ^£oj|Ai 7|e^A^o|| §*|HjcK cFojoFgH m^o{\ oichah ^ ^ri^i^x^ E^^^-^>^.7Igo| #^##^^^71 a^^oII 

M ^2.21 ^nm ^^^oio^g^o| ^^^^^^ ^^ck ^-b sh^s#a| jig£o| ^B\^a[7[ ^ oi ^i^^o^m 
^^gSslfe^oicK - -<=> 
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H)2/PH2fi| SsF# ufEhLii::! SicK aei^ sooOKoJlAi^ qi^^ o| >^^^x^7^ ^HalUS ^9im ^dolcK o| 

^±^\nm 18# salt §e[o« SS^S 15:aF 16AFo|oj| o|7^^^o^AM oFh i97F ^i-SHlt a^o|| 7[:^ 
^ 2J 5f|A-i SSJ-oF^il ^HB^^Dht Hai-^Dl- 7H|E HjcH li^#20# 7HxiAH ?gb^ 22^ -&S@c^K 

qCHI o| 5||aH SA^^^ac^. oFOia^ ?-l|ol^ ^a^2S□^oj|A^t ^^exFo| ^Jl ?^£h g^AF7Fa*£|2icK (<480nm.50-620nm)zi 

1£|7| goil 7|eA^oi|A^ cFo|o|-g^°| 25# Ih^oft ?do|cK 

^goiiMxisoi 7^§Hsc^. 

sa! ^l-^^4:7 [ b H^3J Ahss 

Ofa^f-S^l ^^S. ^a|g so| 7^>.m >.E^i| 7F:^ol ^^^^ ^±:^[m^jl[ ^tiM^S.^^ ^ Sit 50| 

S£ #. iiF>^^^l-4^:ii. a^^^F^^^^^I 7F>io| ^if# ^H-Aia o^Ml oilSoil o| sflAi u|cho|o|-g^ a'^siif7F if^^ 

:±:EH! y[±L 1801 s^s^}o^| s-a^F^o] i^;7ji ^ ssicK 

^il5£oii u^EhtH bhsF ^01 :iio|^^|- ^^SA|7|7| cHEi§ ^4:7f Ahg£|^^ :EiLHg^# -^hs^i 

7Wo^o^c^. >^h^F^hEh^. ^i^hoi^S, >4^^Ai|#^o| 7F*H21 ^4SF## iit gn^raol S^;cH^^A^ ^o|cF 

S£ S^s^^E^ o| ^^^o\ mm ^^^\o[y\ t 2L^HS| Ef^S^oi bUf^^i- ^o|cf.. 

^ ^^S^l >Hl3^A|oi|oj| o|3^D^ ^i-AyA[o{i S^af^D|-7F 5000-C^ H^^^ 7F^hJ^j^ ^xh7| SS-^CH S# 
St^K ii^gB 1-2mma| 7Fx| 3^ o| i^^so^j^E^ o| m^o\\ qjoK "gSeia 7|e-o| n 25mm 

20|QK 

^ ^^1 ^^riio] ^^S7F^^ E[^^H^#o| >^Eha7f>^§ Oji^ :^0|| EE^ ofcx^oi| cc- ^£|gJl^ 

4^7F:±:# ^t^Aia o^AH S,tA^^ 4. oi Ah-j.^ :iif>iSF:^rIi ££t olISoil o| 5|^A^ ^moil ^Sfa b|-cfo|oFSH e 

HaF^Dl- x-iiH ^^-aS-^lt :^1l6£oj| u^EFtH ti[Q\- ^o| °fc^26# S^o|-t #aiM|-o| ^x]]^ x\x\s\ 27SS g^ilLf) 

Oil Hl^^m ^^#7^:±l ^^nhoiH 2801 ^xJlLH^ ^elSiJl ^e|-§| 7F>i EE^ S^^ht SgHFol^ 297F 

26^^011 ^b|a ^^o| 31 o| LH«^ go^oi 3oo^^E^ g^^oii o|7^H,o^ s^^^voil tH^shoj opH 

^l-oi ^^^y[^9.i 7F^# a-^SFAlT^AH ji^S x| H Ha^^sa^ xil^ssg S^&cK 

& ^^o\\ o|SF ^gcFoloFgH ^^ohgx^g o|3^oi xi|9ioi| ^EhtH ^^af^Dh ^^&^|7h 2^^?SbH 37M|oi| ^*|H|o^c^ |StH 
37^ icS 3^o\\ m%^^[oi 7\B35m A|x|sf7| ?Jof -y7|& 360| ^b|i£|oi Si^K xi|7£oi| 47HSI 31« ^E^ac^. z| 
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2s| 7|^f.357^il# 31 Si iOmnnOhB||oj| dHx|H|oic:K iSy-l'-Hsi g^^o| lOOTorr^ y^^SiUl. 4^:^:^:?hr^7M000SCCM^ ^^H^ 

^HisacK oi °fo| o A^s*^ s-^oii ^ojg □js^oi leuiiasai^K 

7^>l iI^o|H 29fe ^ii8£oii u|.E^tH d|.£|. in# 3i£i-^oii 9io\ x-fieuH^ #cHSfec:K 

^^7| ^A|OflO||AH, HBFZEDF X-ll E - C|-0|O^gHS| S|.of-^V« ^3^7| oj^^i Ah^HjLf. ^Ehg 7h^o| IiFO|^# y^7:iM 

Ml-?-^ ^ H 0| ^7|#a £E^ ^ehiSDl- X-ilH^ S§A|54 7|eAK>i| HB^^CQ^ >^Ha^|o|°|-« S^AI^I 



S^e. ^tiSm AHa|H(cermet)## Afg^i- 4. ojck -^7|#S^A^^ ^Si^S Y-Ba-Cu-0 A|^gj. 
Bi-Sr-Ca-Cu-OA|r^£^. Ai|aF°^±:, ^a|^o| A^§^ ^ oic^ oi|# #cH ^7|#S^^^^Ai-^ Y-Ba-CuO a|>i^ Aif 

o| =a^£E□^ >iHei|o|°t^ QH^^|g-i.§5^oj gqi^i 88.5K0i|Ai S7|x^*^o| S(0)oj ^Si£# &2^iiK 

& ^^?|s| ^H|4^A|oi|o|| 9.\^[^, i^zfs 7|^K)|| ^^xiTil iro^jytj S^ai^I^ cHAjoii =^^ZE□M-i|eLH^ 7h^S 



^^011 oj-^^ ^ 01 - 5o|cK td^^^3J oi- 7|eF 800"C-1300'CO|cK 

:^i|105E^ ^ a-gfil y^^i'^^on o| ^1- DCHaF^DF xije CVDSoil 9.\ cFo|o|-SHo| t^^Sa|# u^E^L||J^ oiq|. 

Xi|10£o||Ai, 38^ g^. 39^ ^t^. 40^ ^^5i7F^. 41^ inS. 42^ Ha^^□^xi|H. 43^ 'c9^^7^>i 44^ 45 

^ :7|a. 46-B cifolohgHai, 47-& oFHS^. 48^ o^3. 49^ Ha^^□^o|c^. 

Hah^D^ 50MAi-b ;c-l|iobJEo|| u^E^tH EfSS^g M*| ^fe ^nOcHoll ufEftH cF^S^mg Ahgtf 

4^ 



7F^A^ e^^^^f^■^^ 40S ^al^ #ofoj| xj^ xjo^ol 38IiF 39^>0j| 2\7[5iOi Oh3«hSS 48# 

o=|7|A|7iAH a-S7F>t7Fg7Fa£|cH 5000-cai ^E, (iiL#4l ^x^oi|A^^ ci SHat^DF# §^o^c^ o| ^SSoii ^ 

S ^^^ai^IeK 7|e 45# o| b|gg Haf^DF 49LHoj| *#o^jifc| ^h^g ^it! 7|eAK)i|Ai ±^s\o\ 

oiSoil cho|o|-gH5+ 4601 7|n!-s°^oi| ^S-^cK 

^illla. 1lbi SJ 12a. 12b£-^ "cS^^7F>^a| *so| #aiFH|x| gfS g^o| naF^oh az|7F^o| ^mo\ H 

aF2EDF# i-FEFLflii oic|. x^|i2a, 12b£s| S^oil ^^d^^z^o] g^H^ Hah^aF ^o|7F S^aF^aFoi ^uh^ ^lcs 



-^Oil AhSHl^ 7|Eho| soil Jii\-^0\ 30|7| emboli ChO|oFS=-^ 0\}=l 7|&ak>|| Ai^ lEl^o^ ?dO|CK 

AFssfe ^01 bfgh^jsfcK 

^^o|sioj| mm. -^w^7f^# ^f^oj B^^mm^i ^^^y[^^M ^^ai^o^ah oFag,^sfii o^soi 7h^h^ 
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:Qo|^^^ a^go| oisis g^s7F>i^ A^#H^°^ s^^st ^doi uh^^ishzk 

b|-£|- ^o| ^sii7|#o| cFoloFgH th^a#^ ^^S^^^ el^^^H^ ol-qai ^ ^^so| ;ti|5^ A|o^|oi| ^1 tWM Ha^ 
^E^|oj ^^a^|o| a|§si- AH^^c^o|o^SH &^ao| yl^^o{\ ga^jo^ c:^o|o^S^# &^A|^ ^ oi;^l 

m o\\m #S3. (1) (2) DilE^-^sH^ 21 2^ (3)a^# i^fe ^e|ia ^Hb^|o| S-*|o| 

S^^^oil Di|Eho| «s||oi| o| §||A^ Ef^yg #o|cK 

^BF^af sx| 63^ oFa ^af^oF ^^^^ ±^iEhg 7h^55^ mSH^ 37F<as|o|Ai, S^^F£|:ei Ji^5.9\ 7|## a 

iia|3|-o^ x\m^ "S^slJi^ ^aF£SnF7F hbF^sdF x-iiHss^Ai ir^g^^E^ ^#sck 

o| ^^goii o| 3HA^ HBF^DF :^i|M58# 710- 59^^011 ^S*|7|| eFof 7|e^A^o^|A^ E^4^So| 7| = o| ^SH|7| goil ^mwn 

A^7| ^5Ho^ A^§£|^ 7|^h 59^ ^'cS^ie^t:i 61^K>i| SBi^ol 61M •cS7h^ 62^ oi|# #c>1 400- 

ISOO-C. tiFi^^eF7| 800-1300'C^ ZlB^|-^ A^^^^ u^fi^ ^o| c|-o|o|-SHStO| ^le-'fe^ojl §7|A^o^ SaiF^lH 

^ §^^^A|a^i oiQEj ^a^^□^x^| A^^2^ o|^# ca|^o|| at ^o|cK nai^Foi ss^l c^o|o^SHS|o| f^^^ ^ 



Oil z|z| 70, 71^^E^ ^7Hj-o^Ml oFHS-aol 0i7|acK nai^hoi HaF^Eoi^ = 72 7301 ^^a^h 

0|# E.B[^n[ XII ^"cS^ie 74^K>i| ^oj 7||t!. 75AK>i| 3^0] c^o|o^S= ^ 76# #^^A|2JcK 

Haf£EaF A^^ ^S*|7|| *ho^^ aiAij cFo|ohgH S|#o| §^£|c>l Bh>^&^ HSF^DF xilHLHoil ^ 

aF^SDF^ S^A|7|ai, ^HJ-#o| ^"cS^ciK nai^Foi ^ ^goj xi|6-^A|o^|o|| o| -h^^ §ej| 7|^oj|Ai^ r-^7H°| cFoiofgn a|#o| 
^ o^^^ cfoioFgH^ saoj 2127:1 s.5jj0 ^ji^- ga^Ai ofc^^^ ^^o| o|^^^^ cFo|ofg^°|o| 5o|cK 

^i|15i^ cf# Hah^soh xil E a^M*|7F em o| g na^^D^ cVD&*l&K)i| ;g.^|o| u^E^LH:^ SiciK 

^ihSiOilAH 78^ 79B 80-B 5£-^ >i:Em 7Fr^r# S^Sh^ S-^^F^:. 81-^ 7^>i-^ 

S^oF^ 'cS^^:7F>,, 82^ oFH. 83^ inS. 84^ Haf^Dhx4|E^ 85fe SN, 86^ :7|&St:i. s?^ 7|e^ S=' 88fe c^o|o^gH 

me^^ s ^^asi ^a|# oj^i xf;^|o| gx^|io|cK xinsic^iAi, 89^ ^iiim^i. got ^ii2m*i. 91. 92^ sx|§ oFa^is 

^. 93. 94t 2| ^214^ ab|#. 95^ 7|B^7:|CH. 96t 97^ uH7|a|>vH, 98^ 7F^S 99B ^ifT^j ^00 

^ r^iEHi 7^>,5 &^§Ft g^5i7F>^ SgHFolH. 101^ :^iEHi 7h>i 5y ^t »cS^:'F^ g^iiFolH i02t &#nFo|H 
o|cK 



Scm^l S\y\B87m 89S| 1 0OmmmoFEil ol| Ai|EA|gicK ^E^^| -,xio 
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K1PRIS(^I2^5JSS) 



mi 01 XI 8 / 22' 



-27h upl^h 3kwS| ■Bs^iL^ lOOTorr^l A|>tgj o^e^§Fo|| HjMbsLM^ >lB^g7^>l CH4S 

SOOSCCM^ S*l 89^ SSS-ciK §A|Qr20SLM2J H 

S^cK xi|i 75E-^ & ^•■^oii o| o^27Ha| 35/flna| c|-o|o|-g^°|# L,^E|-L||31 SicK ^S-^^i^ 100 

xil18i-^ uljny^aoil °| o[ 89oi| s| eHAi ^4^^! cho|ohg^°|# L-fEFMlJl SicK 

^ ^aoj| 9\^[0i ic^^ I::^o|o^gH^o| 1L^£.^ M^^^ ^do|cK 

M7| ^A|oi|a||Ai^ S3^ho|^ lOO^^^Ei, ££ CHIEI-B r^^B^g7F^ S^iiFolH 101^^BH ^a^2E□^ 

89. 90^^ ggSia^t-K -2.-^ ^^27F:±: ggiihO|H 100^^B^ g^S" 4^ i gi^l, y2|7h:^i£h ^^m^i 

«h27|.>.D} c|.s xii SS^F^ m oiB\ y[x\^ aSA|7i ^»a|i> ^ oic|. ^>s,o| Ha^^DF xil^#o| 

^o^0i 7|&0i| ^Z|0| UHf51©|.7:|a| gao|| Ix^^^ Ai £|S|o| Al|M 
^a[^o[ X-i|^^A^^ X] s oj-goil o| Ha^^□|. X-i|E#0| ^^#S|o^OL-^, Jl^iXF^^Soil 9\-5[^ RF^a^ 

e^|o|xia^^ Ifaha ^»-aoi| gol-a Ha^£^□^ a o|-o|3^ S-SH^ Dl-ola^ ?4|o|H ^a^£S□^ xi|E ji^Hhs 

oil Ha^2E□^ xi|H#a| o| a^o| na^^o^^g Afgih ^ iSicK s ^B^2s□^ a^&^7|^AH^ ag^^Fsj &^7|7F 

u^^^^SM DH7|o^ 7fo^3ho| ^^7|qA| cFo|oFSH^ S^oil A^gs ^ SE o| ^^a^ EholohS^ ^^H 

M £ ^A| ^ oicK 

S ^-He-^Ajoiloil DCHa^Ha^^□|- xi|E CVDSH^ i:^l-o|oFg^ ^o| Jl^o^ ^ft^FJl S-^ai 

s.y\Bm so|s^7^| -a^Aj^ o^ck 

S ^il7^A|o^|o| c^o|o^SH^o| ofinlEH^ H^^^D^^ ggHl^ th^S S^ii^EHI &#oFJi 

0| ChOjol-gH ^S-SOII 2iCHA-i ^ 4^d^7F ^t-g7F:±:^ *^'-A|-S£|Il. 01^! E^^^H^-i-i >iE|-g 7^>lm A|-gJg ^ 

Ar, He^^l 7|-r^# ^^a7h^ r^^Ej-Bj y[^o\\ ^o)-a|^ 4. i^^K o| g^ojj^ ^B[^a[o\ o].g^o| D)^ 7H-£d£^L-^ 

^S^^^it ^^O^EK EE UiaSa'^^Sl a|c|-0|O^gH ^^2i Oi|S# JlofcA|7|7| ^|3h04 ^tfoj o 

2. H2O. H2O2. COS^ ^i^h^7F>i5E ^A| ^EHI 7^>^LH0|| 2&A|^ ^ o|c^ 

^ B2H6. NH3. PHg^^i 7F>^# Di^if >^Em 7^r^tLHo|| $l^A|^|7^L.^ ^ii elhoii gg&o^Mi E^o|o^ 
^Ehs 7i-:^-b o^3l^s-?•s #iiFoi-xi oi-ji Ha^^D|.o| 7HA|£[o| zi ssHs e a-asj Ha^5s□^ XII E ^A^ 

Sx|# oFEfloil 7|^^ uFfih ^o| A^g3^-b ^Ao\ ^a|^^cK 

^ ^t-a^l Ha^£E□^x-^|H&A^§'x|7^ '^^^^^#(Ba-Y-Cu-0 aI^H, Bi-Sr-Ca~Cu-OA|:±:ilg)# Ha^^□|- #E^joj ^ 

HBflo|-& ^|3^oi A^g^ ^L^^^#s| □|xi|&°>o| xi|i9iLHo| io9# 7Hx^Ai ^y^F^fiF g35£|cH Ha^^□|-LHo^| 

M §§s)cH 7|£hAK>i| Qt ^Wl #^ oj S^oii^ Ha^^□^ «^7|^Ai Ah^h^ S^7|. A^>t &^7| 53^^|7|^0| 

AhSS ^ 2lEK 

^ ^•-□|o| nah^Dh ^Ah^^xl-^ x-{|i9ioi| ^EFtH tiFfil- ^o| fil^S^ 104^1 ^AF^^g 106S| §^o|| ^|x|9 >iEhg 7|->^ 

108# M|-?-S^ 103^1 g^'^Ajojj o^3M ±iB[^±,y[^{^:^ ^b[^ If^^h-b y[^)^S^'S 109 ^' 

I03aif fi|^3^l04ZJ-ol| g,»■Ss|L.^ >^Ehg 7F>i(£E^ >iEH| y[^M S^^^l S^^ ofH 113^^21 

2iEK 3a|efoi oFH 113S| S^oj xisfj^^:^! att ^doicK 

Ei^Oj ^B[^ 7[^{E£i^ ±iB[^ m^^r'^m l^^o^-^ 7F>t)l097h Ha^£E□^ Xil e 107SI 7||A|cho| g^^^ Uh7F°.^ HBF^DF 
X1|E I07mol| S^H)^ HaF^DF7F S^ohTil ^SLM ^ 9111, 0\ ^7\^ 5E^ SHa^2E□^0j| AfSoho^^yt] ^5^^^ =. 

^1 ^^^[ ^S-^ ^^ho^ o|SH)cH S^^Fiii ^^2} ^o| ^^^^ ^ 01 - ^o|cK 

Oj S-xj-l 7|eo^Ai EfOjoj-g^ 5y E|-0|0FgH OjSj Oj g^oj Ajg-olj A^g*|■o^;^fc| c^ag EhO|0|.gH 7^ Zl JEa^K>|| 
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KIPRIS(^Il^diSS) mO\X\ 9 / 22- 

01 #Ajoi| ^d|E! g^hoi >^EFa 7F^# HbF^oF ^-imm ^3oF^cH| ^omn s\o\ 9lo\M, :^.E^g 7^ 

^^ao| ^do|cK :^1|l9£0i|Ai i03t g^. 104B ^t^. 105-E ^^S^^F^. 106^ ing. 107^ 108fe 

S 109^ :±iEFi!:7l->^. ii.oe 7|a-. 111^ c:^o|o^s = °|. 112^ o|-hs^ SJ ^^3^ o[B,o\c\. 

105^A'i•^^7^^# 20^/^ -S-^H^ 5E ^Ehg ^l-^^A-l Di|Eh7|.>.^ Q.2£/^ ^^H^ gOV^I 
e^ol 7FsH^iA-i oha^^g 113# oiymoi ^^S7^^7^ 7^S£|o^ I06#5i|o|| 5000iCO|Ato| s^o| SHah^ah^ siacK 

(5X5X0. 5mm)oi| -^-SH^^^H S^Bio\ cFo|oFg^°tS ^S-a|^IcK 

o| ^^F^ ^JH] 200m ^ ^[o\o\^B.°\o\ ^M^^o\\ SolS^K sS^fES ^SMciq r 

o| ^^*|oi| 9io\M ^ o|-3LHoi| >::EH| 71-^71- #cH Si^l S^HHS oj-sa ^ EEt} S-E ^EFg HBF^ 

^-ll^LH^ ggslHm ^^o| ^ oi - ^ojcK 

i^l-o|oFg= ^s-ai a^oii lEiol^^F cdi^oil ois|g# i^ji afssF^^ oj-g^j ui-gg ^j^^ ^ oj^ 

I1IE[^^^F#. o|^#A^sF#, Ai|#A|-^|-#^o| ^ZL±^o\ S^olcK 5E^^ ^^o^^E^ -i-^#o| #olSfe 

^ Si^ ^do|cK 

-£f7|^0|cK 

- HBF^nfm*! 8# L-FEi-uHcK 

&*|M|Oi|Ai 7|e§D| 9^ HBF^DF Mx|8alF CHS^eFOi UHxlHj 0| ^Cit ^a^Om. X^B|S y\B 701 n ^|0j| #o|cK 

^ ol^^xlt b||7| A|>^g| iooi| oj^£|CH XiEK 

t^FgOil ^BffEDF ^:^:|80i|^ ^^SS^^ 1. 2AF0|0|| gSSF7| ^^l- SS^[0\E, ^^^ ^B[^ 7F>:# 0|-H = 

at^DF^ ggoF7| ^E|-g 7F^ g^iiFolH 127F o^asjcH oi ^J-Sa^m 1 §y 2^ ge^g g3§F7| oFa S^13 

Jl\ ^ia|^ 7|Eh 7^^^^ 7|SS S§A|5'|7| ^loh dF0|CHr±: SQU^F ^ti|H|Oi Sic^K 

ofsHoil ^oil^Ai ^B|^(Si)7|e(30mmX30mm)# :^^B|58^c^. 7|ffii|. hbF^dF £x| 82io||^ 300mmZ}^# ^^l^l^i^K 
S-*|7F HH7|A|>.i| 10OII o| uH^7H xiO-2Torr7F s\^^ bH7|?acK 

^:±:y[^m ^^^y[±i ^^^[o\R^^m■ iooosccm^i ^^o^ ggsFiii. ^\^y[:ii{CH.)m ^Em s^hfoi^ i2# 

#oM lOOSCCM^I ^^S.^ g^SSEK 

^b^LHoi aH7|A|>ii| ioof| o| lOOTorr^ #^|a|ScK a chgo|| oFHS^o^Ai 2kw tjfO|Bl>i S2|os AH 

300 V# ^7FacK 

01 gsf^i^ ^^^^y^ 1^ oieFoj §EH7|#o| cVDoil b|§||AH eF:^Fa|^ ol^foiacK 

^ ^^gOll o|§^□^^ ^ qE# 7|#0| °^ I^F0|0FSH5t0| SE||7|#JIh b|JIlBF0i ^xfaj^^ S 
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KIPRISt-SIl^diSe) 



nilO|X|-10 / 2-2- 



[^'^loii 2(mE.)]ms.i4si ^^ i5^ki6oi §cF2#tf% 2i o|EgA4^goi ym^^^^&s.s. xiiEEsiiL. =B^^□^ s 
23t s a at s^sss o|§7^^s^:Il inftjit 7iee}ai tiei^ 7^^o|D^. 

5mm42|0| Jl, •^»ll0.2mm2| ?-l|0|E) 247h 7|&^cl 23^K>|| 2§5h21 , xi|3£o|| u|.EhtH u^2^ 22# 2X10 

-3TorrS uH7|^m chg Ikg/cnf e^e^SWI 20i/^s| ^^SS ^^M?\JL , :iiBi^y[±, 18S CH.S 1kg/arf 2| g^^S^I 
40cc/&a| S^e># #2hA|^cK 

auH 2221 o^e^e loOTorrS ^^^{^mcy. 

o^3as!°s^E^ ioa2| a## s^s2.mi sam ss^oi ^sswisis* °t swru ^^i^i^ci. oms] si^e 

72VSCK 

^•cS^ie §D1 23# 20°^ A^A^S| g^Al^^iAi y\BZ}2\ 7ia|* 5mmo|| :iiSa|?|ii. c^o|o^S= 1A|7} § 

o| oi ^Ei|o)|AH ssh^cK ^^^o|o|•g=# ax^?^o|gA^^l (SEM). x-tj s\m, ^aiMs>imiii2i ^A^2^ §^^§011 
m2os.o{] ufEhtH b^2^. ^01 c^o|o^es.B|o| c^o|o|•g=aso| aoi s^^sjss hh^sich aisacK se xii21£2| sem 

c[•o|o^ss. atai E^e^§ #?^^o||. -^aj^ 7|eoj sh-¥-oil. i^l-o|oFS = et2| aej# At^oii ufei-LHiEi s|c|.. 

^. c^^o|o^gH (111). (220). (311)7F^S| ^^SSFi. (331) S! (400)^a| oj;^|^ -f. 51^^ ;6||23£fe cho|oFS = °t2| 

B[ay Egg ufEH^Ol o(cK 



c^^o|o^gH°| ^|q|i^*|« ?l|o|s y bl^(wave num ber) 1333cm-'' oil Ai oj^it^ ^ Siott|. tl^ll ^ 4^ aife- bhsf a-o| ct^ ^'S 

Z[ SlCJi*!^ ^EM olx| okcK 

^5Hg£(Vickes hardness) Hv500o|| cHsH^H e^e^a>-|2| ©tfS -^#21 ^gts ej 8||Ai cHstSI^^ 8000kg/cnfO|At^ ^# 

A^7| D||o|E^s^E^ th^a D^o|o^sH■t c|-asQ|oj ^g^cK 

SEtl ^¥-^1^ 8^ ?.^^e| c:^o|o^S = °|o| ^si\ 7|#°| ^£ SOWhacF 10b||0|4^2| ll^°s. t^^ijS ^2^c^ o|At 
EflS 10^12} l^^oj ^sH^a# uH 0)1 °t¥;7||^ 7|e#o^^o)|Ai imm.^ffl^oijAi 0.6mmacK ^ X-d S|S SJ ate} 
oil o| snx^ £hx| c^o|o^s = o| ^|:iii*|e} i-FE|-y:il. ^9^o| ^xii-^ a#£|x| ai^gfcK 

('^'»>|ol| 3(xfl4£)]10xl0x0.2mm2| Mo&S 7|5!-o^ Ah#3|-0:j si|4£o)| ^E|-tH d|■2^ ^o| ITS^i h 

g^F^ii^ 20f/& Ar 7F^t 20ml/&2| #^0^ S5§h:!2 . 2% 2| oWIB* S^sffe Ar yi^^ ^e^! 7F>ii8SAi 2« /^2| # 
=Bh^aF x)| ohHS^ 20A, Sg^ 60V. 7|eAfo|2| 7^a| iOmmS cFo|oFg = » iA|e} so^ ^^a| 

Sc^K ^ 60^o|2i:il. -fejAloji 2S.[ ^9tc[. 

[^A[oi|g 4-9{ms. §=• :<:i|4£)]o^|# #o| L|)^S^g37h>i« fflaA|?|74^ a=#yo|| g^jsj ^B.B[^a[ 7[d^m 
^^m2.S.JM e^S4^EJ|S ^SSi!# tm 2| c^o|o^sset S^^JE#§ c[SS.o{\ ae^SJcK 

cF0|oFS = et#2| 4iA|ofl 22f ^9tc-}. 
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^^^s\ E.amai HIS cVDSofi o| of^oi c^o|o^g=7^ 80Wh2| oj^sfe geH 7|#o| ^^acFs 
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KIPRISt-SH^diSfi) 



IHIOIXI -M / 2.2- 



g^7h ^1 M^a^ 2|^7|0'^^Ai A^§^ mi CH^o| S;;|.^^^Jlf ^^7\{^0l '^CH^IcK 

118^ ^oi- "sgzi^rbK^. 119fe 7|nh^i:i. 120^ 71^^ 121^ S^?9tH. 122-c- h||7|a|>.^, i23^ 124^-^ 

ifT^l. 125-^ ^h^i^l. 126^ a^^^hrfi: 127-^ 7|E^MX|^. 

oi HBf^DF ^[Ji , 2^if% ^ oiHs t^^^mm gzLr^i^io^ x^|3E^ ^^#o|ck h 

aF^D^ m^l ^^5^[ ^i^^ci ng^ ^^^\ ^^gfc^ Ji9^o|| o| ^jjxi vHB[Ai c|-o|o^gH^o| ed^^ai 

SeH# xH^^K>j| ^SA|g ^ o(c^ Jei|24io||^ L.^E^LHx| SJ2.^^IS} 119^ 

7|&# 7F^A|7|7| ^|Ei 5E-^ 7|e^i# ^■1|CH^|-7| 7|^# §^ Sfg ^ H^cK 

['y>^|o^| 11(xi|24H)]7|eo^AH 5x5x0.2mm£| Sl?-l|0|iil# A^S3|■□i . SS^tH Ml -^S 2x10 

-3Torr^ aH7|A|2] c^go^| ^^^7^>l^A^ 1kg/cnfa| o^e^oWl 20^/1^^ ^aljl d||b^^ 1kg/cnf^l g^^^^ gOmI/ 

^^1 ^^^^ 3^#Z}0i| '^^^7F^^Ai 1kg/cnf^e^3WI 20^/-&S| ^^H^ ^a:|A-i :^q^:au^LHo| of^ ^ 

200Torr^ ^x|a|^cK 'cS^^7hr^-^ :^-i|24ia| y!^^7|-^ S5^F0|H 1 1 7m^&^ inSSl 3mm 0[E\{0\\ 47HS| 

"cS^^F^ 126# #3F0i ^a^^Dh f^sHAi &S@cK ofaSS 114^^E^ ioAa| g^7F Ha^^o^ 

115^1 i^g^^^hoii 52iAH go^ol ^SaFTll ^ ttH 7?[x\ 5^^} ^^igjcK 7|e^ci 119# SX| 115^1 AHAi^l S^A|7^ 

^m^i 7|eJl^o| 7Ha|# 5mm^ HS^^I^ciK naieFoi o| ^^E||3|-oj| io&#°i- "SmM^^. l^^o|o^g^t 

^□la(sEM). x-^5is. a^t^ =^A|.A|7|2i ^s§^o^ m^m^i 

M\265,^9.\ SEM-^ ^?^^0i| C^O|0^gHo| oF^Oil ^£|^ 7|&o| thcijg^ Al^^ojl C|.0|oFgH^a| SOjS L.|-E|-L||32 

5icK 5£ c^o|o^s=°^o| sejoi jisxi a-goi aoi 3#3^7^| m 4^ sisi^K 

^il27i^ CuXi>d^^. x-'tj5|SnHld# L,^E^L4^JI oicK (HD. (220), OIDB ^^^[H^ (331) ^ (440)i S 4^ ^f^F a 
a|§Foi c:^o|o^gH£| sj ^^^^ ^i^^^,. g^s|ojcK x-i|28i^ i^Fo|oFgHeto| a^G| egg L.^E^LH oi 

cK ^. cFo|ohg^o| ?l|o|^ yai 1 333cm 

-io||Ai g 4: si^l. ^oj:af ^-B Eh^^ #^o| M ^ fe^S^cK 

a^oil cH^HAi t ^§£1 g,^o| xlo^ cFoloFg^sF o.o^c^ 5oogo| -^^oi|A-^ o, i0000kg/cm 

A^7|o| gaz^^^E^ sh^a c^o|o^sH7^ o^s^i cFase+a^ ^ ^ ^yoj^i^ □lg*^^^7^ ioowh^ ^atcK 

[^>^|oi|i2Wl24£)]l0xi0ximmS| 7|eHS AfgsFaj -yAjoiliioi ^^sj-oil stg^g^g^oil Ha^2S□^ £x|t «i| 

2mm/h^l ^A^A|5^ O.4mm^77l|o| cFo|o|-SHa|o| ^ge^K>i| S^a|^cK o| c^o|o^SH^# bi|5^^o^'^E^ 

9d7:) 10X10X0. 4mm^l c^Fo|oFgJEff# ^SJc^K 

[^^\o\\ 13-22WI24£)]^S SZd#3Foi|Ai Aj^^h c|.o|oFS= tj-^S^fS oFEHoil ^E^ylc^. 
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K1PRIS(^I1^&ISS) 



mi 01 XI ..12 / 22- 
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<t-M #^44 «A 4-(4«s. 



[u|:iiloi| 1]4f#ef ^'•'lojloil 7h>iy2t# A^Ss^x| afa^# : 7|eF°SAH. 5x5x0.2mmfi| Si?-l|o|iE# A^S*^Z1. SSSM Lj|^§ 
2X10 

-3TorrS oH7|A|2i :?:o|| ^^^rliS i^S^h^SAi 1 kg/cnf SW| 20/&2I D||eh-g 1 kg/orf i^e^ SW| S^#2}0|| 

40ml/&a| -^^S^ £!g?SuHMjs| lOOTorrS. ^x|a|^cK o|■^S^os^E^ lOA^I S-^S 3?^o| 

5&Zi S*|o|| Sai^K oimiai ag^e esvS^K xi|24ims| ^le^q ngs 115S. AHAHSI SeA|54 7| 
eZJ-ai i5mmS USai^ck o| ^^E|^s^o^|A■^ at#iA|2|. §oh ^stA|?^AH ^jHI eO/anSl ?f^2| c^o|o^S = a^s ^ojcK 

4h7|oi| oiiAHt S = gyAigjos^ :afe£2| 7|# ih^ «|l^^o|o^g= Hah^oF-g '^'Eis.m. M iJBiis 

^, 'c5^^7^^^ SHBf^D^cHi qjsHAi 47H°| 'cg2|7h>i HBh=EDH)|| ^a*|L.h >E^|^^7^^7^ H^^^□^ ;e)|so| 

s ^#a^7^ 3711 as|x|^ 3doicK 

s|SA|H^ s|s7|eo^ Ahss 3711 ^7F« xHiiA|7|ii V^^mci. zia|«K)i a>£*i|o| cfo|ofs= «|S 

[^Aidl 23 SI aliiioil 2(*ll14£)]x-i|i3£(ti|Jil0(l2) Si ^1l14£(^A|ol|23)a| &*|#S A^gs^:Il. I0xl0x0.5mm(¥»ll)2l •feJalg 
7|e# yzi^S yzt^lfe 7|e Sci^KHl ^ojcK 

a^^-S'^H A^g*^ SBh^D|. s.*|o)| a] sIJaH 7|&^K)|| c|-o|o|-S = °|# S^^a|^cK 



S,Bl^a[^m.3^ ^Efl^ 3711 ^ShH|St!5b!°L.f iA|e}goKH| i80/«n^^H|s| c^o|o^S = ato| SSfHlsJcK 
X-tiaiSBf a^e^ S-i^aV t^^ Ehx| c:|-o|oFg = o| 2135} l-^E^y(c^. 

^^S^^|14£0|| L.^E^tH ^^m\M^ ^ tH|E^7^>^.- z^^i ^^oi s^ion ^^^^ 20f/&, ojl^h^ 0.2^/^21 ccf^i^S 
g,^S# Ai^cK ^|s^ £x|£| o[§g 100V±2VO|:il. D||Eh#^ef £*|oj g^SSg^B 30V±2VO| 

Jl. HSh^o^o] gent ^§Sf5Jcf. mmoi Of l50/fli,^»l|a| 2S c:^o|o^SH# S«cK 

Ai^et ^oi e «^so^| o|3^y. -rfc7^>i2^ D||e^7^:^.2^ B:i^^timy[d^y\ i£2i H^^£so^ 7HISSAH g^siHs c^o| 

o|cK ££th &g^So|| alSFS. DCohsg^ScHiJoll 7F^ S^^e!!S a[o\3.S. ^o|h g^S S! RFg,^S« A^S2^ ^ xlfe 5!o|cK 
(^A|o4| 24(^11 19f£)]:^1l19£ SJ JHi24£t ^ g,^aS ^A|5f^c|| AhgiE]^ Het^oh CVD5,^*I#S JHafS^o^ 



H^OIIAH 115^ 2a^^□^ 116^ g^a7f>i SSiifOlH, 114^ of3S^. naS ^°}'cS2|=?- UHS 119S 7|nf§ 

ci. 120^ t:^o|o^g= 7ie. i2i§ 122^ umyi^id^m. 123^ £*i ax|^. 124^ 125^ 7^^^ i26^riEi 

a 7f>: g^iI^O|H 5=' 127^ 7|©fiX|^0|cK ' ■ 
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K1PRIS(-gIl^5lSe) mi 01 XI .13 / 2-2- 

H^^2SD^s*| ^^5S^ ^l&S^i 11921 ^%ioi Ji§?# 123. 127011 s| titiM ^^m^^JL, Ha^s□^ xi|e£|. 7|5j.o)| ^7)1 

els i::|-o|ohS = 7|&iiaS 2x2x0.5mm# atH# 2X10 

-3TorrS uH7|A|2! chg a!-S7h>iS.Al 1 kg/cnf iJ^e^ SW| 20^/^2] ^^o^ SSSS^ ^iHi-Hal 120TorrS 

20Aai 3-^* aa# o^H3^°s^E^ ^^s-^^ej- sg^oi ^s*|7^ 771-7:1 ^^c\. oimjai 3°^^ sovsi^K 7|& 

#o^SJl, ti|?H>i 500g¥3|-5ho)| c[o\o[^E.2.[ g^oj °k 10000O|SJch. 

c^0|o^S = 2| ^M50/zniS:n.. q-g^ ^i-b ISOAin/hSl^K 

5E ah^ol|g(Laue Method^ 2| °h X-idSIS^ah ^iollMxl Sx|-S| w(LEED)o|| 2|S|-a. E^i! IS^I ti|-ofo|g = eto| U||o|:i cho| 
o^g= 7|&AK»| o)|Ji|i«^ ^5,^iEJO;^## s^o|5i|cK 

o| ^A|o^lo||A^^ oFaSiJ a#o| efio% gj# &SfcK zia|s|-04 §eh 7|^£| g^QotlAi 2^:20% 21 ^o\\ d|5(|AH o|-3e!-S4!o| 

o| -^AicHiollAHt ^^o| e^^ol g^Hjxi ai-afi^l-. 
[*iA|oi| 25]£S7|-:i:SAl 0.1ml/-g-2| B . 

gHg-l- ^EH!7|-;i:L||o|| ^ttM^ ^Moil 242| atS^sa«N 10&#2h stS^# SSa|^cK 3 gaf 10 
[^A|oj| 26]7|ehosAH 5x5x0.2mm2| Si?l|o|itl-l- ^uj^ 2X10 

0.5/-&2I #^os #5iA-1 ?gd^M^2| lOOTorr^ #A|A|^QK i "« - = ^Q/cnr^«ir^, 

20A2I sa# oFHSSo^^E-j saiAi gg^oi ^S*|7F s\s.^ ^5^^ o\ans\ se^^ 50VS 

7|eh« A^A^§| s.*|o|| ^E^M^ it^^h 7m-ZJ-oi ^^ai^ 20mmS 2S>»-l?io| ^^E(|s^o^| iai^j. so|.ej. 5!SA|^c|.. 

'^^o|o|•s = # x-id5ia. £he> 5J 3£^§oi| 2] s||Ai S7h5!icK zi§ X-Jd^lS S! a^e^:±l^HS>l 

a^lcHl o| ^^ gji^- cfo|ohS= ^3.2}^^siJL u\9i^ 2jo^ cho|ohSH£F Sie! sOOg. -^shsKJll 100000|sac^ 

i^ho|ohS = o| Qj = ;HI^ 200AmS:a at^sj^St 200/fln/hSt^f. 

th^a tI^o|o^s=°to| as^sm ^ssaciM r^^^^ io^«:ii. oi g^a7h^Mj2i >,EFii7h>,# g^sj* toi o| ^^50 

/otOII b|8||Ai 3711 7H-iiS ?io|ch. 

ChOlOFgS th^#2| OF3Si^ 0| ^A|CH|0)|Ai^ 10% . #SH 7|#°| o|20% oil bjSHAi OFH ^AI 7H 

da ^oicK 

0| ^A|Ol|0||Aife 7I&OI ^^^0||A-1o| jft^ gj^SfcK 

[^A|(M| 27)7|eh°SAi 5X5X0.5mm2| #£|^En©S Aj#sm ^E^§7^^^SA^ D1|E^^ ^^0.2i/^os ^So[JL ^A|oi|26a| 
ets^ sasWI 10A2I S-^. Sg^QOVS S^oii ol7^A|^c^. a£|sK)i ^otai ^cjjc^ 

g^1032^ 106SI ^EH!7h^ ui^s Ht^sAHbi soiL-fxi c^o^*^|(^gg)c£ b[^^^ ^ £s|c^ c£gp ^2.' 

t^l-o|oFSS.7h oFt! 7|Eho^AH 4=S^a|. ga^ei. #a|St!!## sa*-|E|a(o| et^&# A|?|fe Afgo| 7F^3fcK 



http://patent2.kipris.or.kr/patent/XML/CTRY0001 /1 01 9880003737.XML 



2004-09-24 



KIPRIS'CSH^SiSa) 



itIIOIXI -14 / 2-2- ' 



g^s^^^ist gfy^^i^im A^gsh^^i g^asi u[^^^[L.\ cwy\2i<^^\'si^^y\E. A^st^ ^ 5U 

££ ^ o^D|o| ao| Ba-Y-Cu-0>>l^il#2| US 3£HS^ =^^^a|. =b||oJ i^ = B||o| 

oils «A| ^ 2«DK 

S 7l^SfSDCH^^^□^ ^HIS CVDS*|o|| a| SHAH c^o|o^gH.e|o| ^^^^ SSt^ SS^lhfE-i- ^Itd S^S2| cl-olohS 

DCH^^^D^ ^IIS CVD^oll o| gnxi cMoFS = 2| o||Ji|E!j^ ^jgg 1 50/<in¥-»ll s| o)|ii|i!|-get# ISOWhSl 

aj-£*His^*i#2i tI^o|o^s= siH^ai-t cfo|o|-s= sis ^mm #oiswi -^siAig ^ sioo^. a e^£*^|c^o|o|•sci i^^ais 

(57)^9^21 

^h^isi o,^=Jl^ s^o| A^o|o)| ggs^sA^ o^3^^s# ^^\^ s^n, ^^^s He^i□^ n^^\ y[ 

0)1 o| 5||AH oi 7[^m enc\^s.moi ^HBfiDi-s sfe oi ^H^^£s□^# a^sj stHLHs ns^s. ^A^5^■^ £^ 

711. 4.^71 'MS.B[^oi ijt|2|a 7|e^oi| ^gxiTll s[oi ^Ha^2s□^ 5y|A|?i 7|eA^o|| choloFgnetS #*fA|?|fe 

^ii2t.K))i sicHAi, At^i 7^^^^o| Ehitai-ifi-e sEfe &xi-A^o| Af-t, sEfe- s-sais ^doi ^ 

01 ^^o\ choiohgH 

^1l41,K))| SiOiA-i. At7| 7|-ri:t ^ A^s^E^:^;^! 3J0| ^g°J chO|ohg= 



^1121^0)1 5J01AH, At7| 7^:±:fe ^HB^£SO^ ^^^.^^l^^l S^SAhO!0|| S^SlIi. •fe,^7| 1^^7^^^ Ah 

M2%^o{\ SicMAi. At7| ohHgvas a^oSAi Ihrta^ SEfe S|S# t^S^## ga^ei a^# AJSSfol S«H;c| 

2CHS0S>tH Oh3g^a# SSh-^ E^Til. 0|0|| 2|S|-0^ =^:iiS\ 7h:A.^ t.l-:liSH|-^ S-#7|-A:# 5« c:| ^Shs|-Oi ^Hah^Dfg g 
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KiPRismn^ajgs) nil 01 XI -is / 2-2- 



s. 



^fl91.MI SicHAH, ^^7| ^'^rU-^ 7^^^ <M5.B\^n[ §-x|o| g=§ A^o|o|| .^71 E[^S|-th## 7|-^fe S 

=s A^o|o^|A^ ^La^^s□^^H|Mo|| g^sife ?doi »goi c|.o|ofSH. 



el|c|l,^^^s^oi «Ba^^□^# g^A|?i^ c^^^i Aj^hgoi ^^^g -gsho:| s^ei a=Bh=sohs Hsh£=o|.xi|E^AH ^A^A|?| 

2| «HA1 §4!^ eHc^ll^ ^ois. m^^[^ Jl^^si eJiq^s h|@S na^^o^s o| d|gg HBh^nh 

§ 7I&0II &^A|?i 7|e^o)| cFo|ofS = afS §*fA|?|t E.MI#S Zlo\ ^go] c^o|o^S= 

^IheiJ-oii 9Xo\M, At7| 557h^ £E-b 'cSzt7|->;i-Ho)| £Efe oi# Sfxi-i-iioii ^^71- ^dol ^go| c|-o|ofg= #sfgi-a. 



^iii6tfoii aioiAH. ^t7i 7h>:A^°i Eh^^a^^^a ^x^A^o| Ah-t, ssais t^^sFt ?doi ^goj c|.o|ohg 



^ll6tHH| SlOiAH. A^7| ^S7[:^ fcS^ 7^>iL|^0l| £Efe 0|g ?fXhLHo|| gff^ 7^^7^ f^-^S) PjiO\ ^goj C^0|O^S= 

a. 

^iliei^oll SlOlAi, in#S-^E-1 xilH ■g•A^E|^ HBh^DWI ggHffe 7|->: SEfe azt7|-^mo|| SE-b 0|# ^XhMloll mtt'^7[^ 
S! -ysh^ 7h>s7h IJ^^a ^0| sxjoj c|.0|o|-gH. §5fgfa. 

^Hi2isoii aicHAH, ^7| A^s^^ 7^>l■& Ah^:, g_ nhAtsi-^'it:. £Efe a-i^sfa-ifcoj 5jo| sgoj c^o|o^g= gstgj-a. 
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KIPRISCSH^dlSM) 



It||0|XM6 / 22- 



^^o| ^goj c^o|o^gs. #*^g^a. 



m^ollAH 7Hi^S &A^s. Jii#(5.20.31.41.83.106M §J-S7h>i #5Efo|=§ i^Ji ^slM|-oj 

(1.15. 26.39, 53,66. 67. 78.104)S i^fe -^71 iz^o)| C^^^O^ ?^x|s^ 

yqi^^S i.}-^ Jj^ S^¥^(2. 16.27, 38. 54.68. 69, 79, 103), 4.^71 xi|l=^2| S^at yq| ^^2| a^Z}o)| sj^go^ 
# §Ol^7| ^af 5|# 3^(13,47,56,70.71,91 ,92,1 12,1 14)^^ fE-tJOO)* Sit aSA|:*:ll# 7|-X|o| S|#a^O| 7h5U5! 

A^o|s 4^71 g^s7h>i g32^o|=s #5ho^ 7^i^;(3,17,4o,55,8o,105)# g^5F<>i 7^^# s^zj-ai 5|# oi-3g,ta 

(19,32.48,57,82.113)0(1 s|«HAi ^ = B^^□^s S^a|?|:ii o|^Ha^^□^# #mcH saf^soMllS 

(6.21.33.42.58,72.73.84.107)SAi ^AfsF^ Ha^^□^ S*|(8,50.63.64,65.89,90,1 15),#*|« ^H«|-(>| V\±i'^9\ ± 
em SH^^(4,18,55,80.109)# ^^7| sef^oh ii^Ehg 7}ii(i8.55,80,109)g^A|>igj 

(12.29.98.99,101.124.125), SHB^2S□^# 31eSa|?|£^ Hah^DFUies gSsjH ^^y\:!tm mo\'40\A-\ 

S-fe! Ha^^□K49)# S^sh7| ^5|| At7| ^E^i□^ ic# eg,K)|| uH*|l! 'e32t7h^ &At it##(43,126)# 3^11 

21-^ y^^7|-^(44.81)g5^E.H52.1Q1,102,117,124,125)# 5Sf*F31 Sll-b =ah^aK49)S^4'tK ■y-7| =ahS 

Dl-i-HoJI ymm^\x\^[oi ^He^^□^ S|-«f#*te|(25, 34.46.60,76.88.1 ids -fe}?! 7[efAK)|| §*fA|?|7| ^5v'7|5f 
(7,24.35.45.59.75,87.110,120) ^l^|7|^(9. 23. 36.61 .74.86,95,1 19. 127)#S ^Of ^^2l C^O|o^S= 



S^&25 

m^^[ %^^m HID. 9X^ DCH^^^□^ s.*is A^#s^o^ Afoioji g,^^7^>i# ^33^SA^ oFag^ss s^foi ^^aj^^- 

y#7i-^At Ehrtanf## 5,a^3□^^ s^sm oi^ ^iie^Ai ^s*i7ii 7ieh^o)i D^o|o^s=a| 

S^t^26 



^^l25t.^o^| 5iO|AH, A^7| 7^>i^2| th^SHhSe ££fe ^:sF^2j Ai-t, Srt. St ShSS! t."-^ E^s^--t:o| yjot *go| 



^l25S^o|| SiolAH, At7| s>^o| £x|So| «^o| xiiMgg 5^0^ o|# ah^ ¥5!*MI ©KH 4^7| s 



Xil28t.MI 2icHA-1, At7| a>.o| A^gs^JI. SehiSofS ^^2.\ E.Bi^a[ 

MS. o^2. 01 a^7| sah^af xilMSLHoiiAi gy|A|5^7|EfAK>|| ^AjsFo^ 7|&AK)|| ^^s^Jl aa-t^ ctoioh 



a??h3o 

g.^?37h:fi2f ^^o^£ 7hii:Ato| EKrtsn^^s ^EHi ohHi^soii si mM ns.Bi^a[^ s^5^t H^^^a^ 

£h§ oMl 7^>tA^2| t^rtsHh^# ^7| ohas^S¥m Bs.\M9\x\ gfzi Haf^of xi| e jhaie^oi g^o^ ggsife ^MlSi 



S^th31 

^11301.^0)1 syoiAi. A^7| gi^a7f^t mi^^ 7f:i. at- oi# o^xho) ^t^goj ^go] c^o|o^s= 

^I30&0|| <ilO\M. :irE^S #^0| '^±, Mlh^7h>: a=' ^iS^^7^i:lS S ^0\\Ai A^E!j*^ >|g aoi£ SM o|Ak n; 

01 ^gs! c^o|o^s= 
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K1PRIS0SI)^§1ga) EIIOIXI -17 / 2-2- \ 




xilSOtfcHI SioiAH, Haf^Qh JHIMg 7|e-^o|| VS*MI 7|&aK)|| cfo|oFS = e|g o||ii|i!|-g ^S-a|?|^ ^o| 



S SS^S MI^S^(103)S -^^7| fi|-?.g=o| g,^S7^:±l ggSJ^Sh 7Hg.'-l! &A^in#(108)# ^Waj, ^^7|m^g^a| 

fll351.K))| SiojAl. ^^y\ S^-a ^L^5|•#« U--S^5h-& Szi^^ei S^5£fe e^a^£l Zio\ ^^21 c[o\oI^E. 



S?Sh37 

^i|24*K)|| aiO|AH. H^^ia^ g^S7|•:±: £2JlihO|n, >;Em 7^>iS=iI^0|H iy HA1(30)# ^ti|5|-n^ £E 

=a^2S□|.S ^Ahspl ^e!- 3^-^ gei^fej ^Sehfe c^o|o^ss. #*^^^*|o|| <ycHAH ^^oJ^ in#§(3i)-^ 7Ha- 

#eiM|.oj gxl|o| Mi^oil ^o| c[o\o[EB. 



i.'-37|->i(3,i7,40.55.80,105)'LiaiihO|5(12,28.51,100,116), :^;EH!7|-:ir(4. 18.55. 80. 109) ££t 31x1|ojx|-# 7^;^; °l 

ol^^o|H(12.29.101) a! ^l#£a(3o)7^ ^bisin. HBf^Dh x-ii e# &A^s^7| ^^#(5.20.31 .41 .83.io6)# 

^21 §«l(1, 15. 26, 39,53.66.67. 78. 104)S 2S =ahiD|.X||S if.aS*|0|| 9iOiM ^^S\ its'(31*)7f 7||^H|:il 2| 



a^S39 

s^o| =at=Eaf A^S5^t ±S saf^Df Ms. sfo^ ^t7| =BF^Dh jh| 

S?»40 

#s^M^oj g^cjsht £|^3^(104)2h a^^i £| ^t[oi 37|s^ ch^cH o^x^sJ - i-li^a=(i03)S ^ahsi 

D=l. ■fe.^?! g^S7h:^(105) elgJ^SnF 7H^^3 ^Ahin#{i06)« 7hx|t*i A^7| LH^ a=B 2|^3^s| ^Ahi^^doalai 

^^011 i>>Il 2icH Ais oF3i,^a°1# S^SFJi LH^5l=(i03)2| #Aj^Ajo|| ^sfc^ ^&sj^ >iEFg 

(109) elgJ^SOl Ljl^a^al E>^o)| sife ^^21 #^o||Ai 7Hg,^£|o^ aiol o^3g.^a (11 3)011 2| SH i^em 7F>i# E.BV^a[ 



SSI 
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£&8 
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KIPRISC^ZL^sj^a) 



lOIII -19 / 22- 1 



■vJl 



n 



S.S10a 



^&11a 



--50 




5E&12b 
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K1PRIStSIl^51SS) 



HI 01 XI 20 / 2-2. 
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1 01 XI 21. / 22. 






•0 » UO 



5E&23 



#••* ««| |.)0> em" 



5E&24 




511 




S.&26 




^S27 
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ffl| 0|Xh22 / 22 




iO 60 90 00 I90 

21 l«»«t 




Hi- 












OC ASM^ 

Ma c, 

^ ''r-yi 1' J 






«oo sob coo 
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